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Infusions of the aerial part of Caesalpinia melanadenia (Fabaceae) are used by the
inhabitants of San Rafael Coxcatlán, Puebla (México) for the treatment of
gastrointestinal, respiratory and skin diseases. The aim of this work was to
investigate the antimicrobial activity of the aerial parts of Caesalpinia
melanadenia, validate its use and contribute to the knowledge of medicinal flora
from San Rafael municipality. Hexane and methanol partitions were used for
antimicrobial test. Eight Gram positive, nine Gram negative bacteria and nine
fungal strains were used in the antimicrobial assay. The methanol partition does not
show any activity while hexane partition showed antibacterial activity against all
the bacterial and fungal strains. The most sensitive strains were E. feacalis (MIC=
60 µg/mL), S. pneumoniae (MIC= 60 µg/mL), S. epidermidis (MIC= 250 µg/mL),
E. aerogenes (MIC= 250 µg/mL) and C. neoformans (MIC = 125 µg/mL). The
present study tends to confirm the use in folk medicine of Caesalpinia melanadenia
against infectious diseases.

Introduction
Caesalpinia melanadenia (Rose) Standl
(Fabaceae) is commonly known as
Ixcanelillo . In México infusions of the
aerial part are used in Mexican traditional
medicine by the inhabitants of the village
of San Rafael Coxcatlán, Puebla, for the
treatment of gastrointestinal, respiratory
and skin diseases. C. melanadenia is a
shrub, endemic to Tehuacán-Cuicatán
186

Valley, México (Argueta and Cano, 1994;
Davila et al., 2002).
Some species of the Caesalpinia genus
have been chemically examined and
yielded diterpenes, triterpenes, flavanoids,
quinones, and alkaloids; and also
biological activities has been evaluated
(antibacterial, antifungal, analgesic, anti-
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inflammatory, etc.), including C. ferrea,
(Carvalho et al., 1996), C.pulcherrima
(Srinivas et al., 2003; Chakraborthy et al.,
2009; Das et al., 2010), C. sappan (Pawar
et al., 2008; Gan et al., 2010), C.
mimosoides (Chanwitheesuk et al., 2005;
Yodsaoue et al., 2011), C. boduc (Ata et
al., 2009), C. crista (Das et al., 2010;
Santnami and Yadava, 2011), C. sappan
(Gan et al., 2010), and C. digyna
(Srinivasan et al., 2010).

separating funnel. After solvent-solvent
extraction, the methanol phase was
removed from the hexane phase. Both
partitions, methanolic and hexanic were
concentrated under low pressure (12.0 g
and 3.5 g respectively) and kept in the
dark at 4 °C until tested.
Microbial Strains
The following strains of bacteria were
used: Enterococcus faecalis ATCC 29212,
Staphylococcus aureus ATCC 12398, S.
aureus ATCC 29213, Escherichia coli
ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Salmonella typhy ATCC
19430. Bacillus subtillis, Staphylococcus
epidermidis, Enterobacter aerogenes were
donated by FES-Cuautitlán. B. subtilis,
S. epidermidis, E.aerogenes donated by
the Clinical Analysis Laboratory of FESIztacala.
Streptococcus
pneumoniae,
Yersinia enterocolitica were isolated from
a clinical case and donated by Hospital
Angeles (Metropolitano). Vibrio cholera
isolated from a clinical case, Vibrio
cholerae INDRE 206 (isolated from
polluted water), Vibrio cholerae (clinical
strain pertaining to 01 group, Inaba
serotype,
El Tor
biotype, and
enterotoxin producer). These strains were
maintained at 4 °C in Mueller Hinton agar
(Bioxon), submitted to sensitivity tests
(multidiscs Bigaux) and were subcultured
every month.

The genus Caesalpinia (Caesalpiniaceae)
has more than 500 species, many of which
have not yet been investigated for
potential pharmacological activity (Zanin
et al., 2012). C. melanadenia has no
chemicals or biological studies. The aim of
the study was to investigate the
antimicrobial activity of the aerial part C.
melanadenia (Fabaceae), validate its use
and contribute to the knowledge of
medicinal flora from San Rafael
Coxcatlán, municipality.

Materials and Methods
Plant Material
Aerial parts of C. melanadenia were
obtained in November 2011 from San
Rafael Coxcatlán municipality. Dr. Edith
López Villafranco of the IZTA Herbarium
at the Factultad de Estudios Superiores
Iztacala authenticated it. A voucher
specimen was deposited in the IZTA
herbarium (Voucher no. HCM15/2011).

The yeasts tested were Candida albicans
ATCC 10231, C. albicans ATCC
14065,C. albicans isolated from a clinical
case donated by the Clinical Analysis
Laboratory of FES-Iztacala, C. albicans,
C. glabrata, C. tropicalis isolated from a
clinical case and donated by Hospital
Angeles (Metropolitano), C. albicans and
Criptococcus neoformans donated by
FES-Cuautitlán. The stock culture was
maintained on Czapek Dox agar (Sigma).

Extract preparation and partitions
Aerial parts of C. melanadenia (182 g)
were shade-dried at room temperature,
ground into powder and sequentially
extracted with methanol. The extract was
filtered and successively concentrated. The
methanol extract was redissolved in
methanol and hexane was added to it in a
187
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Antibacterial Activity

Antifungal Activity

The antibacterial activity was measured by
the disk-diffusion method (Vanden Berghe
and Vlietinck, 1991). The microorganisms
were grown overnight at 37 °C in 10 mL
of Mueller Hinton Broth (Bioxon). The
cultures were adjusted with sterile saline
solution to obtain turbidity comparable to
that of McFarland no. 0.5 standard (1.0 x
108 CFU/mL) (Lennette et al., 1987). Petri
dishes containing Mueller Hinton agar
(Bioxon) were inoculated with these
microbial suspensions.

Yeast was assayed by the method
described for bacteria, using Petri dishes
containing CzapekDox Agar (20 mL),
Nystatin (30
g/disc) was used as
reference and appropriate controls with no
partitions were used. Each experiment was
repeated three times. The estimation of the
Minimal Inhibitory Concentration (MIC)
and Minimal Fungicide Concentration
(MFC) were carried out by the broth
dilution method (VandenBerghe and
Vlietinck, 1991). Dilutions of partitions
from 2000 to 60 g/mL were used. Test
yeast culture was used at the concentration
of 105 CFU/mL. MIC values were taken as
the lowest partition concentration that
prevents visible yeast growth after 24 h of
incubation at 37 °C. Nystatin was used as
reference and appropriate controls with no
extract were used. Each experiment was
made three times.

Solutions of 200 mg/mL of each extract
were prepared, disks of filter paper
(Whatman no. 5) of 5 mm diameter were
impregnated with 10 L of each one (final
doses per disk: 2000 µg of hexanic and
methanolic partitions) and placed on the
agar surface. Disks impregnated with
hexane and methanol were used as
negative
controls.
Disks
with
chloramphenicol (25 g) were used as
positive controls. The plates were
incubated overnight at 37 °C and the
diameter of any resulting zones of
inhibition (mm) of growth was measured.
Each experiment was performed in
triplicates.

The inactivation broth death kinetic
method was performed using appropriate
concentrations of hexanic partition
(corresponding to ½ MIC, MIC and
MBC). Death kinetics expressed in log10
reduction time kills plots (Christoph et al.,
2000).

The estimation of the Minimal Inhibitory
Concentration (MIC) was carried out by
the broth dilution method (Vanden Berghe
and Vlietinck, 1991). Dilutions of
partitions from 2000 to 60 g/mL were
used. Test bacteria culture was used at the
concentration of 105 CFU/mL. MIC values
were taken as the lowest extract
concentration that prevents visible
bacterial growth after 24 h of incubation at
37 °C. Chloramphenicol was used as
reference and appropriate controls with no
extract were used. Each experiment was
made three times.

Phytochemical screening
Preliminary phytochemical analysis was
carried
out
using
thin
layer
chromatography on silica gel plates
developed with a mixture of toluene-ethyl
acetate (93:7). Spots were revealed by the
following spray-reagents: Dragendorff and
Mayer reagent for alkaloids, vainillinsulphuric acid for terpenes and flavonoids,
and 2% methanol solution of -naphtol
with concentrated sulphuric acid for
glicosides. The plates were dried, the
presence of triterpenoids suggested by
188
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violet spots and flavonoid by yellow or
orange spots, mono and sesquiterpenes by
blue-violet, red-violet, grey-blue or blue
spots (Wagner et al., 2001; Sampietro et
al., 2009).

effect of the hexanic partition (in the
survival curve) on a fungal strain
(C. neoformans). Minimum inhibitory
concentrations (MIC) had a fungistatic
effect on the microbial population, while
the minimum fungicidal concentrations
(MFC) had a lethal effect on the fungal
strain within the first 24 hours.
Phytochemical analysis revealed that the
hexanic partition containg licosides,
terpenes, and flavonoids.

Statistical analysis
All experiments were performed in
triplicate. The mean and standard
deviation of three experiments were
determined. Statistical analysis of the
differences between mean values obtained
for experimental groups was done by
analysis
of
variance
(ANOVA
multifactorial model), p-values of 0.001 or
less
were
considered
statistically
significant.

Only
the
hexanic
partition
of
C. melanadenia presented antibacterial
activity against eight Gram positive and
nine Gram negative bacteria. It was
observed that E. feacalis, S. pneumoniae,
S. epidermidis and E. aerogenes had the
lowest MIC values. In general Gram
positive bacteria were more sensitive than
the Gram negative ones. In other species
of the genus like C. mimosoides
(Chanwitheesuk et al., 2005), C. tintoria
(López et al., 1998; 2008), C.sappan
(Pawar et al., 2008), C. paraguariensis
(Vattuone et al., 2008; Corzo et al., 2010)
and C.crista (Santnami and Yadava, 2011)
antimicrobial activity has been reported.
This is the first report of a species of the
genus that has activity against the strain of
S.pneumoniae. S. pneumoniae infections
have resulted in significant morbidity and
mortality worldwide in children and
adults. It is one of the leading causes of
infectious disease including pneumonia,
meningitis, bacteremia and otitis media
(Deng et al., 2013). C. melanadenia may
be an alternative for the treatment of
diseases caused by this bacterial strain.

Result and Discussion
The partitions yields were: hexanic 1.9 %
w/w, and for methanolic 6.6 % w/w. The
results obtained in the evaluation of the
antimicrobial activity of the partitions of
C. melanadenia are shown in Table 1.
Only the hexanic partition showed
antibacterial activity in eight Gram
positive and nine Gram negative bacteria
strains. The hexanic partition exhibited
dose-dependent actions in all bacterial
strains, which were statistically significant
(p < 0.05).E. feacalis (MIC= 60 µg/mL),
S. pneumonia (MIC= 60 µg/mL),
S. epidermidis (MIC= 250 µg/mL) and
E. aerogenes (MIC= 250 µg/mL) were the
strains more sensitive to the hexanic
partition effect. In general, Gram positive
bacteria (MIC=60 - 750 g/mL) were more
sensitive than the Gram negative ones
(MIC=250 - 750 g/mL).
Only the hexanic extract showed
antifungal activity in all the fungal strains.
C. neoformans was the strain more
sensitive to the hexanic partition effect
(MIC=125 g/mL). Figure 1 show the

The hexanic partition showed antifungal
activity in all the fungal strains. It was
observed that C. neoformans was the strain
more sensitive to the hexanic partition
effect. Parekh and Chanda, 2008 reported
189
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Table.1 Antimicrobial activity of Caesalpinia melanadenia
Positive controls
Organism

Inhibition zone (mm)
Chloramphenicol
Nystatin
(25 g/mL)
(30 g/mL)

Hexanic partition
MIC
(mg/mL)

E. feacalis ATCC 29212

21.67 ± 1.70

---

8

Inhibition zone
(mm)
2000 g /disc
16.00 ± 0.00

B. subtilis FES C

16.00 ± 0.47

---

2

14.30 ± 1.15

500

B. subtilis FES I

29.33 ± 2.62

---

2

14.00 ± 1.00

500

S. epidermidis FES I

6.66 ± 1.15

---

2

10.30 ± 0.57

250

S. epidermidis FES C

7.00 ± 1.00

---

2

17.00 ± 1.00

250

S. aureus ATCC 12398

28.00 ± 1.63

---

1

12.30 ± 1.15

750

S.aureus ATCC 29213

27.60 ± 0.11

---

8

15.60 ± 0.57

750

S. pneumonia HA

8.33 ± 0.60

---

16

10.00 ± 0.00

60

V cholera Tor

6.66 ± 0.60

--

1

19.60 ± 0.57

750

10.00 ± 1.00

---

1

16.60 ± 0.57

750

---

1

16.60 ± 0.57

500

---

8

18.30 ± 0.57

500

V. choleraea gua
V. cholera cc
P. aeruginosa ATCC
27853

27.67 ± 0.47
7.33 ± 0.60

MIC
( g /mL)
60

E. aerogenes FES C

12.00 ± 0.47

---

4

9.30 ± 0.57

750

E. aerogenes FES I

19.33 ± 0.47

---

4

16.30 ± 0.57

250

S. typhy ATCC 94430

25.67 ± 0.47

---

2

8.30 ± 0.57

750

Y. enterocolitica HA

25.67 ± 0.47

---

4

9.30 ± 0.57

750

E. coli ATCC 25922

21.67 ± 0.47

---

4

na

nd

C. tropicalis HA

---

9.00 ± 1.00

8

25.0 ± 0.00

500

C. albicans FES C

---

9.00 ± 1.00

11

22.3 ± 0.47

500

C. neoformans FES C

---

8.67 ± 0.58

4

22.0 ± 1.73

125

C. tropicalis FES C

---

9.00 ± 1.00

8

25.0 ± 0.00

1000

C. albicans ATCC 10231

---

9.67 ± 0.58

4

26.0 ± 1.00

750

C. glabrata HA

---

7.67 ± 0.58

8

28.0 ± 0.00

750

C. albicans HA

---

9.33 ± 0.58

11

26.0 ± 0.00

500

C. albicans ATCC 14065

---

11.83 ± 2.02

11

26.0 ± 0.00

500

C. albicans FES I

---

9.33 ± 0.58

11

23.3 ± 0.57

500

FES C = strains donated by FES-Cuautitlán, FES I= strains donated by the Clinical Analysis
Laboratory of University Hospital Campus Iztacala, HA= strains isolated from a clinical case
donated by Hospital Angeles (Metropolitano).na= no activity, nd= no determinated.
190
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Figure.1 Survival curve of C. neoformans exposed to hexanic extract of C. melanadenia.
The hexanic extract was added to each experimental culture in zero time. The concentrations
used were: 62.5 µg/mL (½ MIC), 125 µg/mL (MIC), 250 µg/mL (MFC). The control tube
did not contain methanol extract.

that C. pulcherrima present antifungal
activity. As can be seen our results agree
with those reported for other species of the
genus.

for the genus, including the predominant
phenolic derivatives and terpenes like
triterpenoids and diterpenes (Zanin et al.,
2012). The structural characterization of
these compounds by further analysis may
promote the drug discovery from plantbased formulations to control the
infectious
drug-resistant
pathogenic
microorganisms.

These results showed that the hexanic
partition has potential antimicrobial effects
against representative human pathogenic
bacteria and fungi, such as E. feacalis, S.
pneumonia, S. epidermidis and E.
aerogenes, Cryptococcus neoformans, and
Candida albicans. The broad spectrum
antibacterial activity exhibited by the
hexanic partition of C. melanadenia could
be linked to its use for respiratory,
gastrointestinal
and
dermatological
infection of bacterial and fungal origin in
traditional medicine.

The present study has validated the use of
C. melanadenia in folk medicine for the
treatment of gastrointestinal, respiratory
and dermatological diseases. It is hence
recommended that further studies in the
isolation of active components in the aerial
part of the plant should be performed.
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